i 
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What Is Claimed Is: 

^ ^ * ^ method of transmitting a communication from a first networi^ 

entity to a second network entity, wherein the first network entity and th^^ 
5 second network entity are coupled to a communication mediumj^cofnprising: 
receiving a communication from a process oper^tifig on a first network 
entity, wherein the communication is directed^lo^^^econd network entity; 

distributing elements of said coilimunication into multiple portions; 
sending a first portimv^yf^aid communication on a first channel 
10 established on a firstjsommunication medium coupled to said first network 
entity and said-S^ond network entity; and 

ing<a second portion of said communication on a second channel 
establid(ed on a second communication medium coupled to said first network 
entity and said second network entity. 



2. The method of ^ 
transmitted to said ; 



\m 1 , wherein saiicommumcation is 
adata rate in excess of one gigabit per 



20 



3. The method of claim 1, whereinjaid^emmimicauon is an 
Ethernet frame and wherein-eaelTof said multiple portions of said 
ieStTon comprises one or more bytes. 



CO] 




4. The method of claim 1, in which said receiving comprise 
receiving a communication at.a distributionjnjKiule'tJfarnetwork interface 
device from a medium acces3-contr5rmodule across a first interfece^, wherein 
said distribjatiotfrnodule is configured to distribute portions of said 
cQBamunication among a plurality of communication channels. 

—5: The method of claim 4, wherein said fiist hiteiface4s — ^ 
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configured to convey said commxinication at a data rate exceeding one giga^ 
per second. 



10 



6. The method of claim 4, in which said sending a first/portion of 
said communication comprises forwarding an apportionment of said 
communication elements to a first physical coding module across a second 
interface; and 

wherein said first physical coding module is configured to encode said 
apportionment of communication elements into a seri^ of codes for 
transmission over said first communication mediv 



15 
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7. The method of claim 6, where)n said first physical coding 
module: 

encodes a first element of said apportionment with a first start code if 
said first element is the first elementyOf said communication and otherwise 
encodes said first element of said s^portionment with a second start code; and 

encodes a last element of said apportionment with a first end code if 
said last element is the last element of said communication and otherwise 
encodes said last element/xf said apportionment with a second end code. 



8. The nafethod of claim 6, wherein said second interface is 
configvired to convey said first apportionment at a data rate exceeding one 
gigabit per second. 

"TS ^-^==^--\ 9. / The method of claim 1 , in which said distributingcor 

allotting^lements of said conmiunicationaiiiong-a-pdxifall^ of channels 
establi^ned to conveY^a-eerHnuSucation between said first network entity and 
said ^epond^etwork entity. 



30 / 10. The metiiGdjaf4;laim-9rwheieill each ui said channelsi^ 
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configured to traverse a separate physical communicationli 



10 
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1 1 . The method of claim^^-^J^Kerein each of said channels is 
configured to traverse a c^jmrlon physical communication link, said common 
physical conMiiujiic^tion link comprising said first communication medium 
and saut-^Scond communication medium. 

^ \ 12. The method of claim 1, wherein: 

one of said first portion of said communication and said secpntf portion 
of said communication includes a first start symbol, configurea to indicate a 
start of said communication and the other of said fij^tportion and said second 
portion includes a second start symbol configured to indicate a start of a 
portion of said communication; and 

one of said first portiojx^f said conimimication and said second portion 
of said communication indudes a first end symbol configured to indicate an 
end of said commuiucation and the other of said first portion and said second 
portion incl]iKles a second end symbol configured to indicate an end of a 
portiMi^f said conmiimication. 



20 13. The method of claim 1 , fiirther comprising 

transmitting a first idle signal oii said fixstcj^amiel and said second 

channel prior to said receiving; and 

transmitting a different idle signakdh said first channel and said second 

channel after said sending a secon^^Jortion of said conmiunication. 

25 

14. The metiid^ of claim 1 , fiarther comprising: 
encoding ^^^irst element of said first portion of said commimication 
with a first sjafting delimiter; and 

icoding the first element of said second portion of said 
30 com^tiunication with a second starting delimiter, 
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1 5. The method of claim 14, further comprising: 
encoding the last element of said first portipnrefTaid communication 
with a first ending delimiter; and 

encoding the lagtefement of said second portion of said 
communio^tioirwith a second ending delimiter. 



16. 



A method of receiving a commimication at a second network 
entity from a first network entity, wherein the first network entity and^e 
second network entity are coupled to a dedicated communicatipninedium, 
comprising: 

receiving at a second network entity a fir^Hiortion of a communication 
from a first network entity on a first chanjicrestablished between said first 
network entity and said second ngtWork entity; 

receiving at said sepom network entity a second portion of said 
communication on a^dcond channel established between said first network 
entity and said^s^ond network entity; 

counting an element of said first portion and an element of said 
second^ortion; and 

forwarding said communication toward a process operating on said 
se/ond network entity. 



1 7. The method of claim 16. wherHn sn i d rommiinirnti^n i c an 
ame. 



firs 




25 



, — l!:^ 1 8. The method of claim 17, in which said receiving^ 

of a communication comprises: 

receiving over a first comniymx5ation channel a first transmission fi:om 
said first network entity, s^id'lirst transmission including: 

a first^gnal configured to indicate one of a beginning of a 
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communication and a beginning of a portion of a communication; 

a first series of one or more elements of said commumcOTion. 



10 



19. The method of claim 18, in which sai^^^eiving a second 
portion of said communication comprises: 

receiving over a second comnmnication channel a second transmission 
from said first network entity ^^^aid second transmission including: 

a secon^-s^nes of one or more elements of said communication; 

and 

'Second signal configured to indicate one of an end of said 
corafhimication and an end of a portion of said communication. 



20. The method of claim 16, wherein said first communication 
channel and said second communication channel traverse a common 
1 5 commimication medium. 



20 



25 



21. The method of claim 16, wherein said first copffinunication 
channel and said second commimication channel travers^^eparate physical 
mediums. 

22. The method of claim 16, inT^hich said collecting comprises: 
receiving at a collection mpdme an element of said first 

commimication portion and jalelement of said second communication portion; 
and ^ 

combining^aid element of said first communication portion and said 
element of said second communication portion. 



"^^dh. — Q/^A.23. The method of claim 22, wherein said forwa rding comr 

sending said combin^d_elements4^)-a^ediTInr^ control module across a 
3 0 first interrace. 
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24. The method of claiin^3^:»dieFekrsaiaTI^ interface is 
configured tojioavey"§ai3^mbined elements at a data rate greater than one 
)it per second. 

CL, >^ 25. The method of claim 1 6, further composing;-. 

receiving a first idle code on eacli-of-sSiS^rst channel and said second 
channel prior to said regeivingafirst portion of a communication; and 

recenoHg a second idle code on each of said first channel and said 
10 second^annel after said forwarding. 



26. A method of distributing a communication from a first networ 
entity to a second network entity across a plurality of channels, compjising: 

receiving a communication fi-ame directed from a first network entity 
15 to a second network entity, said frame comprising a serie^^^bytes; 

distributing said series of bytes to a plurality.<5r c odin g modules , ^ 
wherein each coding module receives anlt^n^raes^a sepa rat e se t of b ytes from 
said series of bytes; 

framing each of said sets of^^e^; and 
20 transmitting each of said^ts of ^^tesjicross a separate channel 

coupling said first networlc^tity to said second network entity. 



25 



27. Tho^ethod of claim 26, in which said framing comprises: 
encodip^ a first byte of a first set of bytes with a first start code; ^ 
encoding a first byte of a second set of bytes with a second start.code; 
encoding a last byte of said first set of bytes with a first end code; and 
/encoding a last byte of said second set of bytes with a second end code. 



28. A method ofreceiving-fTCorrmiumcanon from a first network 
sgcondnetwork entity across a plurality of charmels, comprising: 
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receiving synchronization information across each of a plurality of 
channels coupling a first network entity to a second network entity; 

receiving at said second network entity a set of bytes acro^s^ach of 
said channels; 

detecting a first byte and a last byte in each oj/^d sets of bytes; 
decoding each of said sets of bytes; anc 
re-assembling said sets of bytes ipto a stream of bytes of a 

commimication directed fi-om said fjp^ network entity to said second network 

entity. 

29. The mptliod of claim 28, in which: 
said recei^g synchronization information comprises receiving a first 
idle code oxyeach of said channels; and 

merein said method further comprises receiving a second idle code on 
eada(^ of said channels after said receiving a set of bytes across each of said 
lannels. 

/4 



A method of operating a computer to communicate with ; 
network entity, comprising: 
20 operating a mediimi access control module configured^ communicate 

a first ft-ame firom a computer system, to a network enjity and receive a second 
fi"ame at said computer system fi-om said net^^ofk entity; 

operating a distribution modple^ apportion contents, of said first 
fi*ame among a plurality orpoifununication channels coupling, said computer 
25 system to said netwpifcentity through one or more commimication links; and 
operajirlg a collection module to combine contents of said second 
frame received through said plurality of commimication channels. 



30 



3 1 . The method of claim 3 0, fiirttiejiXQm pri s ing : 

operating^ajjhystc^Tnedium module configured to encode said first 
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frame contents for transmission over said communi cation dim 
said second ftame-Gefrteiils leceived over said communication channels. 



32. The method of claim 30, wherein: 

said distribution module and said collection module int^^fece^with each 
of said communication channels at a^^e excee(Ung..ong^gabit per second; 
and / J.x^''^^ 

said medium access^ntfoffnkidule interfaces with said distribution 
module and said colled^n module at a rate substantially equal to the sum of 
said rates at-^^ch said communication channels interface with said 
distrihjdtion module and said collection module. 



15 



33. The method of claim 30, wherein said first frame is a 
communication frame configured for transmission over an network compatibj 
with an Ethemet conmiunication protocol. 



34. A network interface device for coupling aj^eftiputer system to a 
network, comprising: 

a medium access control module configdred to commimicate with an 
20 application executing on a computer sysjj 

multiple physical coding mpdules, wherein each said physical coding 
module is configured to encojte^acket bytes for transmission on a network 
medium and decode encpded bytes received from said network medium, and 
wherein said netwqjifrnedium is configured to carry said bytes between said 
25 computer systenf and a network entity; 

a di^mbutor configured to accept a first packet from said medium 
access/<x)ntrol module and divide said first packet into a first plurality of 
p^Ket bytes for transmission across said network medium; and 

a collector configured to accept a second plurality of packet bytes from 
said multiple physical coding modules and combine said second plurality of 
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packet bytes into a second packet for transfer to said medium access control 
module. 

35. The network interface device of claim 34, further co^rising a 
5 first set of interfaces coupling said multiple physical coding mpdules to said 

distributor and said collector, wherein each of said first set^f interfaces is 
configured to operate at a rate exceeding one gigabit^r second. 

36. The network interface device^f claim 35, further comprising a 
10 second interface coupling said distributOT and said collector to said medium 

access control module, wherein s^fl second interface is configured to operate 
at a rate approximately equa^tS the sum of said operation rates of said first set 
of interfaces. 

15 37. /The network interface of claim 36, wherein said second 

interface^i^ configured to operate at a data rate of approximately ten gigabits 
per swond. 



38. A computer readable storage medium storing instructions that^ 
when executed by a computer, cause the computer to perform a methodr^or 
distributing a commimication from a first network entity to a^^edond network 
entity across a plurality of chaimels, the method cornprf^g: 

receiving a communication ftdmeldirect^from a first network entity^ 
to a second network entity, said ftrnne^c^prising a series of bytes; 
25 distributing said series^or^ytesto a pluj^ality of coding modules, 

wherein each coding module receives and encodes a separate set of bytes from 
said series of b> 

frajaaSng each of said sets of bytes;' and 

transmitting each of said sets of bytes across a separate channel 
30 je:6upling said first network entity to said second network entity. 
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39. A device for implementing an Ethernet protocol to / 
conmiunicate Ethernet frames between a first network entity andXsecond 
network entity, comprising: y/^ 

a distributor configured to distribute bytes of a fifst Ethernet frame 
over a plurality of channels in a first order; 

a collector configured to receive byte?^ a second Ethemet frame over 
said channels in a second order; 

a first interface coupling s^n distributor and said collector to a medium 
access control module at a data rate exceeding one gigabit per second, wherein 
data is transferred acro^said first interface in multi-byte units in 
synchronizationA^oth both edges of a clock signal; and 

a se<5ond interface coupling said distributor and said collector to a 
physicalxoding module at a data rate exceeding one gigabit per second in 
synchronization with both edges of a second clock signal. 
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